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FACT(Jl ANALYSIS OF LEADERSli!P MEASURES FllCM A TRAINING PROC:RAM 

Recent leadership reeearch hu focuaed upon, the interactive influence 
of the leader and the organizational atructure in which he operated (aee 
Jacobs 1 for a review of these efforts), and results rave indicated the 
difficulty of identifying the effective leader without considering the 
structure. On the other hand, research in the U. S. Armya baa estab
lished broad behavioral dimensions of leadership in a simulated combat 
situation. The organizational requirements of the Army make essential 
the early and"continuoua identification of leaders who can perform 
effectively in a variety of situations. Current methods of evaluation 
depend heavily on job performance ratings, which are subject to a vari
ety of problems. Expanded opportunities do exist in Army training 
programs for evaluating leadership potential; however, measures curr~ntly 
arc used in an unorganized and unsyatemized way. 

· This paper reports an 
leadership being evaluated 
officer training prograru. 
the measures being used by 

SAXPU: --

effort to identify the imp lie it dimensions of 
by the training staff as part of an Army 
This was accomplished by factor analysis of 
the school staff. ' 

METHOD 

"The sample population was 244 newly cO!t'lllissioned officers attending 
Offlcer Basic Course for Engineers. !raining consisted of a nine-week 
course, teaching basic technical, managerial, and leadership knowledge 
and skills. Most officers were reserve 2d lieutenants on active duty 
only for the training period. They attended classes for approximately 
8 hours a t:ay 5 days a week. --- ., 

~--·? rf· b 

Jacoba, T. 0. Leaderthip and exchange in formal oraanizationl. 
Alex~ndria, Virginia: Human Resources Research OTganization, 
1971. 

Helme, W. H •. L. P. Willemin, and F. C. Grafton. Dimen1ion1 of 
leadership in ~ simulated combat situation. ARI Technical Reaearch 
Report 1172, 1971. 
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?~~ASUR1S

A varie ty of evaluative techniques had been developed by the
training staff as having the potential for evaluating various aspects
of leadership. Measures incl uded both diagnostic and training tests.
Eigh teen of th.se measure s were selected for this pro lect.

The Officer Evaluation Batter y (OF3~ , developed by the 1’. ‘ .
Army R .aearch Institu te , yielded seven measures or scores. Three of
these scores were obtained from cognitive (C) knowledge items and
four scores fr om non—co gnitive (N—C ) attitudinal items . The OF.B
scores were: Combat Leadership (C) or knowledge of military tactics
and prac tical situatior.s ; Combat Leadersh i p (N—C ) comprisin g mea-
sures of interest in the outdoors , sports , and ag g ressive phys ical
a.ti v i t ies; Techn lnal—Manag.rial Leadership (C) or knowledge of
sci en t i f i c , hi storical , cultural, and p o l i t i c a l  items ; Technical—
Manag erial Leadersh ip (N-C) or Interest in mathematics and physical
sci en ce p lu s an urban rather than rural background; Career tent f .i
(C) or knowledge of -i ’ti t a rv technoli>gv and management; and Career
Potential tN -C) represe nting career ~ff ice r ’s response pattern s , and
Interest in ph y sical :.sks rather :bir~ whit . collar ~ohs. Finall y ,
a Career Intention scale was Included , comp osed of over :  res~ onae c .
intoi : to stay in the Ar m y and make it a career.

The 11 ~easures were ~l :atned fr ir a~ tua1 tr ai r in g . Th.’ Combat
En.~L neer Practical Exam ( E l F )  :echn 4 cal (~~~ ac re was based c i i  an
in s t r u c t o r ’ s evaluation of student performance on a series of combat
engineering f i e l d  proble ms , and a CEPF leadership (L) score based
on evaluation of leader ship trai t s during the CFPE (T) p rob lems .
Next was the Combat Operation s Exam , a nap er— an d—pencil test dealing
w i t h  m ilitar y one rat ions p rih i ema . The rlentearing score was a
tlms—p lus—. rrcr score r ecetv ed on a :r o s s — c c iu n t r v  course using a
c ompas. and map There was a lso  a I eade r~ b I p  Exam , a multiple—choIce
te st on leadership conce pts .  ~‘he H’ r 1 zr’~’ t a l  Construct ion FXa~ was a
paper-and-penc Il test in s p e c i f i c  engineering concepts .  The Rib Week
A as ’c1a ’~e (pee r )  No’.tn at l ’ns were mutua l evaluations of leadershir~
p o t e n t i a l  by p l a t on member s , w h i l e  ‘‘ e T a c t i c a l  (TAC ) O f f i c e r  t a t i nga
wer, evaluations f lead e rshi p p o t e n t i a l  by the supervisory  o f f i c e r .
The Engineer Stake. , T e c I n l al  (T) ‘-crc instructor evaluations on a
se ries of tech n ical engineering field problem. at the end of the
course , and the Engineer Stakes , Leadership CL) were instructor evalu-
at i n s  of leadership ;‘ertorman~ e ‘traits) during the technical stakes.
The Oral P r e s e n t a t t n  (History) was an instructor ’s eval uat ion of the
student ’. perfo r ~tan .e di ri n g s presentat ion on the history of the t’ . S.
Army Corps of Engines’s.

- 2 -



ANAl.\'S IS 

A principal components factor ana lya 16 was done with the highest 
off-diag.:>nal cm·relation coefficient u1ed as tho COil'IDunality estimate. 
A vnrimnx rotation wns then done on all factors having an eigenvalue 
grt':ltt·r than l.oo. Dlw to m.i.uing data, the corrdation coefficlentB 
Wt•re·bas<·d on 111l)ghtly'v.1riablc N's; the maximum N for each pnir of 
vnrinhlt•:~ was used for the nnnlysis. The small(_•st N for any cor
relati.:>n waH 2~0 and the lnrgest N was 24·:, Rotation Holution~ were 
:.lso lo,•kt·t! at Ly reducing the number of origina 1 fnctors b:,. one for 
factor solutions gredter than two. 

JU~SULl'$ 

Tnhle l ~ivc•s tht• intercorr(_•l,'\tion matrix tnr all variables, anrl 
Tablt• 2 gives the rot11ted factor londinR for th(• three factor solu
ticm adopted. Only loadings of un absolutt• vnloe of .2•". or greater 
arc reported. The proportions of variance accounted for by the ro
tuted filctnrs 1lre reported nt tlw bottom of Table::. 

!-'nct•'r I, called "cognitive/verbal leadcrr.hlp skill~." has tht! 
hl;l,hf'st lo.1din~ot or: till' cognitive portions of the OE!I and the tt"ain~ng 
P~l···r-llnd-pt!llcil tests. Fuctor II. t.lllcd "l!:'adership behavioral 
stylt·," hn:1 the high1.:st londingson the associate nominations, TAC 
,,fflc<'r ratings, and the non-cognitive portions of the OEB; these 
:neu:~urcs reflect the r:l4nncr in which leadership is displayed. Facto:
lil, c•dled "ll'ndcrship perfonMnce," has t}H• highest loading on the 
CET'f. (T) nnd (L) fidd problems and the F.ngineer StakeEt (L). The 
school tNits londed on both Factor I and Factor Ill; the associate 
nominat 1.ot:'l and TAC evaluations lo.1d<'d tm both Factor 1I and !-"actor 
Tl I. 

Thes<' tht"r~ factors wer<' closely t"elnted to cv~luativr concepts 
utiltu~cl in training and n!uessment programs,:! Co~nitive/verbal 
lcllder<.!p skill!! wns related to acadMnic orientation or general 
~ental ~hi.litics. Leadership hrhavioral style wns re!ntcd t0 evalu
ations ot charatcristics by self, peers, and superiors. Fin~~lly, 

lcndershfr pcrfonMnce was related to applied exerci11cs evaluating 
perfonMnce. 

3 
Wollowick, 11. B. and W, J. McNamara. 
of an assesRment center to management 
PI)'Chology, 1969, :U, 348·352· 

- ~ . 
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Relationship of the .-mronents 
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Table 2 

i 
I 

FACI'al ANALYSIS OF VARIABLES I 
ROTATED FACI'al UlADINGS1 

Variable Name I II III 

DEB Combat Lender11hip (C) .67 

CEPE (L) .78 

OER Combat Leadership (N-C) .61 

Combat Operation~ Exnm . 51 .31 

Orienteering .26 .25 

O~B ~,reer Potential (N-C) • 58 

OEB Tcchnica 1-Hnnagcr ia 1 Ldrs (C) . 61 

CEPE (T) .78 

OEB Career Potential (C) . 6'· 
OEB Technical-~~nagerial Ldra (N-C) .25 

L('Aderahip Exam .43 .29 

!lor i:r:onta 1 Construction Exam • 52 .39 

'ith \.leek Asaocintc Noml.n~&tlon .47 .49 

TAC Officer Rat~ng .52 .~6 

OEB C~•recr Intent .57 

Engineer Stakes (T) .38 

Engineer Stakes (L) .4~ 

Ordl Presentation (History) .26 

Proportion of Variance .13 .10 .14 

Only loadingl of absolute value of s.2~ were reported. 

- ' -
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A two-factor solution resulted in a drop in the total variance 
accounted for by the solution, from 37~ for three factors down to 28~ 
for two factors, and resulted in the leadership behavioral style 
factor remaining intact while the cognitive/verbal leadership skills 
and leadership performance combined into one factor. There were only 
two variables with moderate loadings on both factors; all other vari
ables loaded substantially on only one factor. 

CONCLUSIONS 

Severnl pouible difficulties in this analysis should be pointed 
out. [n general the measures used were r.ot evaluated in terms of 
reliability, and the low level of intercorrelations would suggest t~u1t 
some measures did in fact suffer from rather low reliability. (First
hand observation of some procedures has supported this view.) Only 
the O£B~ and the associate nominations 6 have reliability estimates 
(.70's to . <)) 's). Pre llminary work with tht• schoo 1 had encountered 
some difficulties in evaluation time available and a generalized ten
dency for "halo" effects on evaluations. Finally, the constraints 
imposed by an operational Betting precluded a mor~ integrated and sys
t£~tir «pproach to the inclusion of leadership meaRures. 

7Although thill study is preliminary, three broad leadership factors 
were identified. A two factor solution resulted in loss of variance 
accounted fer. Pending more definitJvc dnalysis, these factors were 
cognitive/verbal leadership skills, leadership behavioral style, and 
leadership performance. Further research is under way to verify this 
structure in other similar training programs, to improve the measure
cent qualities of the variables, and, finally, to study the relationship 
bet;.reen. the identified factors and performance in a variety of leader
ship positions.~ 

f 

US Army Research Institute for the Behavioral and Social Sci~ncea, 
HanuRl for interpreting the Officer Evaluation Battery. Arllnaton, 
Virginia , 197 3 • 

Downey, R. G. Aasociate evaluatlona: 
ARI Techn1ca 1 Paper 253, 1974. 

Nominations va. rattna•· 
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